Synthesis
All reactions were monitored by thin-layer chromatography carried out on 0.2 mm E.
Merck silica gel plates (60F-254). Column chromatography was performed on silica gel (Silica Gel 60N (spherical, neutral) , 40-50 μm, Kanto Chemical Co., Inc.). 1 H NMR and 13 C NMR spectra were recorded at 400 MHz on a Bruker AVANCE III 400 NanoBay.
DMSO-d6, C6D6 and CDCl3 were used as deuterated solvent. MASS spectra (ESI-TOF-MS) were measured by using a Bruker micrOTOF II-AGA1. All reagents were purchased from TCI, Wako Co. Ltd., Aldrich Chemical Co., Inc, Kanto Chemical Co., Inc. and ACROS Organics, and were used without further purification. All reaction solvents were distilled on the appropriate drying reagents prior to use. 4, 7, 13, [2.2]paracyclophane (2) was prepared according to a literature procedure.
S1 [2.2]Paracyclophane-4,7,13,16-tetracarbaldehyde (3)
A solution of 4,7,13,16-tetrakis(hydroxymethyl)[2.2]paracyclophane 50 mg (0.152 mmol) and IBX 188 mg (0.671 mmol) in DMSO (10 mL) was stirred for 17 h at 60°C.
After cooling to room temperature, the water was added and extracted with dichloromethane. The combined organic layer was washed with water and saturated NaHCO3 aq., and evaporated, to give a yellow solid 12 mg (24 %) 2H), 7.45 (d, J = 7.4 Hz, 2H), 7.31 (t, J = 7.8 Hz, 10H), 7.22 (d, J = 7.8 Hz, 4H), 26H), 2H), 2H) , 3.30-3.14 (m, 4H).
13
C NMR (100 MHz, CDCl3): δ 168. 35, 164.61, 146.40, 145.16, 142.27, 139.94, 138.48, 137.84, 136.92, 135.46, 134.14, 133.49, 132.34, 132.08, 131.10, 131.03, 130.85, 130.42, 129.86, 129.60, 128.47, 128.29, 128.21, 128.08, 127.96, 127.86, 127.51, 126.95, 126.26, 111.76, 34.07, 33.47 
X-ray Crystallographic Analysis
The diffraction data of the single crystal of 1a, 1b, and 4 were collected on the Bruker APEX II CCD area detector (Mo Kα, λ = 0.71073 nm). During the data collection, the lead glass doors of the diffractometer were covered to exclude the room light. The data refinement was carried out by the Bruker APEXII software package with SHELXT program.
S2,S3
All non-hydrogen atoms were anisotropically refined. Figure S8 . HPLC chromatogram of compound 1a; 99% purity. HPLC analysis was performed by using a reverse phase analytical column (Mightysil RP18, 25 cm×4.6 mm, 5 μm particle) from Kanto Chemical Industries, equipped with a UV detector; the mobile phase was CH 3 CN with a flow rate of 1.0 mL/min, detection wavelength; (A) 254 nm and (B) 355 nm. (*solvent peak). 
S8

Experimental detail for femtosecond laser excitation
The fundamental output (wavelength 775 nm, pulse width ≈ 160 fs, repetition rate 1 kHz) from a femtosecond Ti:Sapphire regenerative amplifier seeded by the second harmonic of a mode-locked Er-doped fiber laser (Clark-MXR CPA-2000) was used to excite an optical parametric amplifier (Light Conversion TOPAS-Prime). The 365 nm femtosecond light pulses (ca. 7 μJ/pulse) were obtained by forth harmonic generation of S12 the signal wave from the optical parametric amplifier. Repetition rate of the 365 nm femtosecond light pulses was reduced to 2.5 Hz by combining two synchronous optical choppers (THORLABS Model MC2000).
S13
UV-vis absorption spectra of 1a and 1b
Transient absorption spectrum of 1a Figure S10 . UV−vis absorption spectra of 1a (red) and 1b (blue) in benzene. 
S18
Stepwise photochromic reaction of 1 Figure S16 . UV−vis absorption spectra for the benzene solution (298 K, 6×10
−5 M) of 1a measured after the irradiation with femtosecond laser pulses (λ ex =350 nm, 7 μJ/pulse, pulse width = 160 fs). M), (blue) λ ex =355 nm (pulse energy, 0.5 mJ), (red) λ ex1 =355 nm (pulse energy, 0.5 mJ); λ ex2 =420 nm (pulse energy, 11 mJ), (green) λ ex1 =355 nm (pulse energy, 0.5 mJ); λ ex2 =550 nm (pulse energy, 11 mJ), (purple) λ ex1 =355 nm (pulse energy, 0.5 mJ); λ ex2 =650 nm (pulse energy, 6 mJ). Each of the spectra was recorded at 20 ms intervals. M; pulse width, 5 ns; λ ex1 =355 nm; pulse energy, 1 mJ; λ ex2 =420 nm; pulse energy, 5.5 mJ, delay time; 1 μs-90 ms). M; pulse width, 5 ns; λ ex1 =355 nm; pulse energy, 1 mJ; λ ex2 =420 nm; pulse energy, 0-4.7 mJ, delay time; 1 μs).
S20
Power threshold of the stepwise two-photon reaction Figure S20 . The dependence of the amount of photogenerated 1Q on the laser excitation intensity, monitored at 590 nm. The Δabsorbance at 590 nm were estimated after 10 times excitation with 355 nm laser (pulse width = 5 ns, 1 Hz) to 1a in benzene (1.5×10
−5 M).
